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(54) DEVICE AND METHOD FOR CLEANING WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent 
generation of particles from friction due to 
the vibration of a wafer, when the bottom 
of a cleaning tank is elevated from a 
cleaning liquid in a state of overflow to 
expose the wafer. 

SOLUTION: In a wafer-cleaning device 1 
provided with a cleaning tank 2, in which a 
wafer W is received and a cleaning liquid 
supply pipe 3 connected to the cleaning 
tank 2, a peripheral wall 21 of the cleaning 
tank 2 is constituted in such a way that 
its upper end is freely moved vertically 
between a position higher than the upper 
end of the wafer W received in the cleaning tank 2 and a position lower 
than the lower end of the wafer W. The wafer W is placed on the bottom 
surface of the cleaning tank 2, in a state where the peripheral wall 21 of 
the cleaning tank 2 is lowered. The peripheral wall 21 of the cleaning 
tank 2 is moved up, and a cleaning liquid L is supplied into the cleaning 
tank 2 to dip the wafer W in the cleaning liquid L The peripheral wall 21 
of the cleaning tank 2 is moved down to cause the cleaning liquid L to 
overflow from the upper end of the peripheral wall 21 of the cleaning 
tank 2 and the wafer to be exposed from the liquid surface of the 
cleaning liquid L. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the wafer washing station characterized by being 
constituted in the range in which hangs on a location lower than the 
upper bed of the wafer concerned from a location higher than the upper 
bed of the wafer with which the peripheral wall of said cleaning tank was 
contained in the cleaning tank concerned in the wafer washing station 
equipped with the cleaning tank with which a wafer is contained, and the 
penetrant remover supply pipe connected to the cleaning tank 
concerned, and the upper limb moves free [ vertical movement ]. 



[Claim 2] A location lower than the upper bed of said wafer in the range 

which moves the upper limb of said cleaning tank in a wafer washing 

station according to claim 1 is a wafer washing station characterized by 

being lower than the soffit of the wafer concerned. 

[Claim 3] The peripheral wall of said cleaning tank is a wafer washing 

station characterized by the ability of the part to move up and down 

freely in a wafer washing station according to claim 1. 

[Claim 4] The wafer washing station characterized by having the gas 

supply line by which said cleaning tank was connected to the wrap 

desiccation chamber and said desiccation chamber in a wafer washing 

station according to claim 1. 

[Claim 5] Where the peripheral wall of a cleaning tank is dropped, while 
raising the process which lays a wafer on the base of the cleaning tank 
concerned, and the peripheral wall of said cleaning tank By the process 
which supplies a penetrant remover in the cleaning tank concerned, and 
**** said wafer in the penetrant remover concerned, and dropping the 
peripheral wall of said cleaning tank The wafer washing approach 
characterized by performing the process at which said wafer is exposed 
from the oil level of said penetrant remover, and the process which picks 
out said wafer from said cleaning tank while carrying out the overflow 
effluent of said penetrant remover from the peripheral wall upper part of 
the cleaning tank concerned. 

[Claim 6] The wafer washing approach characterized by supplying the 
gas which includes the steam of isopropyl alcohol, or Myst of isopropyl 
alcohol in said wafer exposed from the oil level of said penetrant 
remover in the wafer washing approach according to claim 4. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation 

may not reflect the original, precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the wafer 
washing station and the wafer washing approach for ****(ing) and 
washing a wafer in a penetrant remover in the production process of a 
semiconductor device about a wafer washing station and the wafer 
washing approach. 
[0002] 

[Description of the Prior Art] In carrying out **** washing of the wafer 
by the production process of a semiconductor device, where the effluent 
of the penetrant remover in a cleaning tank is carried out, it is taking the 
wafer into this cleaning tank in and out And when this washing is a 
pure-water rinse, the wafer is dried by supplying the steam of IPA 
(isopropyl alcohol), or Myst of IPA above a penetrant remover, reducing 
the water surface of a penetrant remover by carrying out the effluent of 
the penetrant remover (pure water) from the drainage tube, after 
washing of a wafer is completed. 

[0003] However, in the above-mentioned wafer washing, in case a wafer 
is exposed out of a penetrant remover, in order that the penetrant 
remover concerned may not overflow, the problem said that the particle 
which is floating on the oil level of a penetrant remover adheres on the 
surface of a wafer occurs. Furthermore, in this approach, since the arm 
of a conveyance device is inserted into a cleaning tank with a wafer in 
case a wafer is taken in and out in a cleaning tank, a cleaning tank is 
enlarged. Therefore, in order that the amount of the penetrant remover 
used not only merely increases, but the speed of supply of the penetrant 
remover in a cleaning tank may fall and a cleaning effect (for example, 
effectiveness of rinse washing at the time of using pure water for a 
penetrant remover) may fall, washing time amount is prolonged and still a 
lot of penetrant removers are needed. Consequently, while washing cost 
becomes high, there is a problem that the monopoly area of equipment 
becomes large. 

[0004] Then, the wafer washing station which constituted the wafer 
installation side in a cleaning tank free [ vertical movement ] was 
proposed. By wafer washing using this wafer washing station, a wafer is 
gradually exposed from the oil level of a penetrant remover by raising 
the above-mentioned wafer installation side. Under the present 
circumstances, the steam or Myst of IPA may be supplied above a 
penetrant remover, making the penetrant remover in a cleaning tank 
overflow. According to the washing approach using the above-mentioned 



washing station, since the particle on the front face of a penetrant 
remover is removed with the penetrant remover overflowed, the above- 
mentioned particle does not adhere to the front face of the wafer which 
can be pulled up from this penetrant remover. Moreover, since the wafer 
front face exposed from the penetrant remover of an overflow condition 
is exposed to IPA, it can raise the drying efficiency on the front face of 
a wafer according to a Marangoni effect. And since a wafer can be 
exposed from a cleaning tank by raising a wafer installation side, a wafer 
can be taken in and out in a cleaning tank, without inserting the arm of a 
conveyance device, and a cleaning tank can be miniaturized 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the 
following technical problems in the above-mentioned wafer washing 
station and the wafer washing approach. That is, by the above- 
mentioned wafer washing station and the washing approach, since the 
wafer is moved up and down into a cleaning tank, by oscillation, friction 
arises between a wafer and a wafer holder and particle occurs. This 
becomes the factor which pollutes a wafer. 

[0006] Then, without moving a wafer, this invention offers the wafer 
washing station and the wafer washing approach of taking a wafer in and 
out to the cleaning tank in the condition of having made the penetrant 
remover overflowing, and aims at securing the cleanliness on the front 
face of a wafer in a washing process 
[0007] 

[Means for Solving the Problem] The wafer washing station of this 
invention for solving the above-mentioned technical problem is 
constituted free [ vertical movement of the peripheral wall of a cleaning 
tank ] in the wafer washing station equipped with the cleaning tank with 
which a wafer is contained, and the penetrant remover supply pipe 
connected to the cleaning tank concerned. And especially the range of 
vertical movement is characterized by being the range where hangs on a 
location lower than the upper bed of the wafer concerned from a 
location higher than the upper bed of the wafer contained in the cleaning 
tank, and the upper limb of this peripheral wall moves. 
[0008] In the wafer washing station of the above-mentioned 
configuration, the height location of the upper limb of a cleaning tank to 
a wafer is adjusted, without moving a wafer, since the peripheral wall of 
a cleaning tank can move up and down freely. For this reason, receipts 
and payments of the wafer concerned are performed to the cleaning 
tank in the condition of having made the penetrant remover overflowing, 



without moving a wafer. Consequently, friction is not caused by 
oscillation of a wafer in case a penetrant remover takes a wafer in and 
out to the cleaning tank in an overflow condition. 

[0009] And the whole wafer concerned is taken out from a cleaning tank 
and the penetrant remover in this cleaning tank, without moving a wafer, 
when a location lower than the upper bed of said wafer of the range 
where the upper limb of a cleaning tank moves especially is made lower 
than the soffit of the wafer concerned. 

[0010] Moreover, the wafer washing station of the above-mentioned 
configuration may be equipped with the gas supply line by which the 
above-mentioned cleaning tank was connected to a wrap desiccation 
chamber and this desiccation chamber. The wafer exposed from the oil 
level of the penetrant remover in the condition of having made it 
overflowing, by making it such a configuration is exposed to the 
predetermined gas ambient atmosphere supplied in the desiccation 
chamber from the above-mentioned gas supply line. 
[001 1] Moreover, first, the wafer washing approach of this invention is in 
the condition of having dropped that of the peripheral wall of a cleaning 
tank, and lays a wafer on the base of the cleaning tank concerned. Next, 
while raising the peripheral wall of this cleaning tank, a penetrant 
remover is supplied in this cleaning tank, and the above-mentioned 
wafer is ****(ed) in this penetrant remover. Subsequently, by dropping 
the peripheral wall of the above-mentioned cleaning tank, while carrying 
out the overflow effluent of the above-mentioned penetrant remover 
from the peripheral wall upper part of the cleaning tank concerned, the 
above-mentioned wafer is exposed from the oil level of this penetrant 
remover. After an appropriate time, this wafer is picked out from the 
above-mentioned cleaning tank. 

[0012] By the above-mentioned wafer washing approach, a wafer is 
contained in the cleaning tank concerned, without moving a wafer by 
raising the peripheral wall of the cleaning tank concerned, after laying a 
wafer on the base of a cleaning tank. Moreover, a wafer is taken out 
from the inside of a cleaning tank by dropping the peripheral wall of a 
cleaning tank, without moving a wafer. Under the present circumstances, 
a wafer is exposed from the penetrant remover of an overflow condition 
by dropping the peripheral wall of the cleaning tank with which the 
penetrant remover was filled to the condition that a wafer is ****(ed), 
without moving a wafer, since the overflow effluent of the penetrant 
remover is carried out from the peripheral wall upper part of the cleaning 
tank concerned. Therefore, while a wafer is exposed from the penetrant 



remover of an overflow condition, without moving a wafer, receipt and 
ejection of the wafer into a cleaning tank are performed, without moving 
a wafer. 

[0013] And the wafer front face exposed from the oil level of the 
penetrant remover which the wafer especially exposed from the oil level 
of a penetrant remover was made to overflow by supplying gas including 
the steam of IPA or Myst of IPA is exposed to the steam or IPA Myst of 
IPA. 
[0014] 

[Embodiment of the Invention] Hereafter, the wafer washing station of 
this invention and the gestalt of operation of the wafer washing 
approach are explained based on a drawing. 

[0015] (The 1st operation gestalt) Drawing 1 (1) is the top view showing 
the 1st operation gestalt of the wafer washing station of this invention, 
and drawing 1 (2) is the sectional view of the A-A' section of drawing 1 
(1). The wafer washing station 1 shown in these drawings consists of 
drainage tube 5 connected to the penetrant remover supply pipe 3 
connected to the cleaning tank 2 and the cleaning tank 2, the 
desiccation chamber 4 in which the cleaning tank 2 was established by 
the wrap condition, and the desiccation chamber 4. 
[0016] The above-mentioned cleaning tank 2 is equipped with the 
peripheral wall 21 which can move up and down freely where the 
watertightness in a cleaning tank 2 is secured. Moreover, the above- 
mentioned penetrant remover supply pipe 3 is connected to the pars 
basilaris ossis occipitalis of a cleaning tank 2. And the straightening vane 
22 is formed on the base of a cleaning tank 2, and the wafer holder 23 
for holding in the condition- of having made Wafer W setting up is formed 
on this straightening vane 22. It is constituted so that the penetrant 
remover L rectified with the straightening vane 22 may be supplied to 
the wafer W held on the wafer holder 23 by this. 

[0017] Suppose that the upper limb of a cleaning tank 2 can move the 
range of vertical movement here of the above-mentioned peripheral wall 
21 freely in this range between locations lower than the soffit of this 
wafer W from a location higher than the upper bed of the wafer W 
contained in the cleaning tank 2 in the condition of having been held at 
the wafer holder 23. Moreover, the upper limb of a cleaning tank 2 may 
be the configuration which is not limited horizontally, for example, was 
omitted like the teeth of a saw. 

[0018] The enlarged drawing of the B section 21 in drawing 1 , i.e., a 
peripheral wall, was shown in drawing 2 . As shown in drawing 2 (1), as 



for this peripheral wall 21. the slot where the both-sides periphery of 
the wafer W which the wafer holder 23 was made to set up is inserted 
may be formed in that internal surface that counters. When inner skin of 
a peripheral wall 21 is made such a configuration, while comparing with 
the case where the peripheral wall 21 which has the flat internal surface 
shown in drawing 2 (2) is used and being able to ensure immobilization of 
the wafer W in a cleaning tank 2, a cleaning tank 2 can be miniaturized. 
[0019] Furthermore, in the cleaning tank 2, as shown in drawing 1 , the 
above-mentioned desiccation chamber 4 is formed so that the wrap 
condition 2, i.e., a cleaning tank, may be contained. The base of this 
desiccation chamber 4 is established in the location sufficiently lower 
than the upper limb of this cleaning tank 2 in the condition of having 
moved the peripheral wall 21 of a cleaning tank 2 to the lowest location. 
[0020] And the above-mentioned drainage tube 5 is connected to the 
base of this desiccation chamber 4. Even if a peripheral wall 21 is the 
penetrant remover L overflowed from the cleaning tank 2 in the lowest 
location, it is constituted by this, without flowing backwards in a cleaning 
tank 2 so that an effluent may be carried out from the drainage tube 5. 
In addition, it becomes possible by making it connect with the penetrant 
remover supply pipe 3 through a circulating pump, a filter, and a 
thermoregulator at this drainage tube 5 to carry out circulation 
utilization, without carrying out the waste fluid of the penetrant remover 
L. 

[0021] The height location of the upper limb of a cleaning tank 2 to 
Wafer W is adjusted without according to the wafer washing station 1 of 
the above-mentioned configuration, moving Wafer W, since the 
peripheral wall 21 of a cleaning tank 2 can move up and down freely. For 
this reason, receipts and payments of the wafer W concerned are 
performed to the cleaning tank 2 in the condition of having made the 
penetrant remover L overflowing, without moving Wafer W. 
Consequently, in case Wafer W is taken in and out to a cleaning tank 2, 
it is lost that Wafer W vibrates and friction is caused between the wafer 
attaching parts 23, and it becomes possible to prevent generating of the 
particle by this friction. Therefore, it becomes possible to perform 
washing which secured the cleanliness of Wafer W. 
[0022] Moreover, since it becomes possible to take Wafer W in and out 
in a cleaning tank 2, without inserting the arm (graphic display 
abbreviation) of the conveyance device in which Wafer W is conveyed, 
into a cleaning tank 2, it becomes possible to miniaturize a cleaning tank 
2. Therefore, while the amount of the penetrant remover L used is 



reducible, the installation area of the wafer washing station 1 is 
reducible. Furthermore, in case Wafer W is conveyed, the above- 
mentioned arm is not ****(ed) by the penetrant remover L. For this 
reason, contamination (dilution of a penetrant remover is included) of 
the penetrant remover L by the matter (the penetrant remover and pure 
water of a before process are included) adhering to an arm is prevented. 

[0023] In addition, you may make it contain the wafer W in the condition 
of having made it holding on a wafer carrier, in a cleaning tank 2. In this 
case, as shown in drawing 3 (1) and drawing 3 (2), suppose that the 
wafer carrier 8 smaller than the diameter of Wafer W is used. Suppose 
that it is this wafer carrier 8 the configuration of having prepared the 
attachment component with which the slot for holding in the condition of 
having made the top face of for example, a dished object setting up 
Wafer W was cut. By this, a cleaning tank 2 can be miniaturized 
irrespective of the magnitude of the wafer carrier 8. When such a wafer 
carrier 8 is used, suppose that Wafer W is taken in and out in a cleaning 
tank 2 (inside of the desiccation chamber 4) by holding the wafer carrier 
8 by the arm 9 of a conveyance device. 

[0024] Drawing 4 is drawing explaining an example of the wafer washing 
approach which used the wafer washing station 1 of the above- 
mentioned configuration, uses this drawing for below and explains 1 
operation gestalt of the wafer washing approach to it. Here, the washing 
approach at the time of applying the wafer washing station of this 
invention to the cleaning tank of a common automatic **** type 
washing station is explained. In an automatic **** type washing station, 
if one sheet or two or more wafers W are set to a loader, each wafer W 
will be taken in and out according to a conveyance device in a cleaning 
tank (namely, wafer washing station explained with the operation 
gestalt). 

[0025] That is, if Wafer W is first set to the loader which omitted the 
graphic display here, as shown in drawing 4 (1), the wafer W in the 
condition that the periphery part was held by the arm 9 of a conveyance 
device will be conveyed by the wafer washing station 1. In addition, when 
the wafer carrier 8 explained using drawing 3 is used, the wafer W held 
at the wafer carrier 8 is conveyed by the wafer washing station 1 by the 
arm 9. 

[0026] Then, where the peripheral wall 21 of a cleaning tank 2 is first 
dropped below the wafer holder 23, Wafer W is carried in in the 
desiccation chamber 4 by the arm 9. 



[0027] And as shown in drawing 4 (2), Wafer W is made to hold to the 
wafer holder 23, maintenance of the wafer W by the arm 9 is canceled, 
and this arm 9 is pulled up from the inside of the desiccation chamber 4. 
Wafer W is made to hold to the wafer holder 23, without making this 
**** an arm 9 to the penetrant remover L supplied from the penetrant 
remover supply pipe 3. In addition, in the process to the above, it is not 
necessary to supply the penetrant remover L from the penetrant 
remover supply pipe 3, either. 

[0028] Next, as shown in drawing 4 (3), after an arm (9) is able to pull up 
from the inside of the desiccation chamber 4, the peripheral wall 21 of a 
cleaning tank 2 is raised. Under the present circumstances, the. overflow 
condition of the penetrant remover L from a cleaning tank 2 is adjusted 
with the speed of supply of the penetrant remover L from the penetrant 
remover supply pipe 3. In addition, supply of the penetrant remover L 
from the penetrant remover supply pipe 3 may supply the penetrant 
remover L from the penetrant remover supply pipe 3 with lifting of a 
peripheral wall 21 in the range which may start after the peripheral wall 
21 of a cleaning tank 2 goes up even at the topmost part, and is not 
overflowed from a cleaning tank 2. 

[0029] Then, as shown in drawing 4 (4), Wafer W is washed in the 
condition which supplied the penetrant remover L which is extent by 
which Wafer W is ****(ed) in the cleaning tank 2 from the penetrant 
remover supply pipe 3, or the condition of having made the penetrant 
remover L overflowing further from this condition. 

[0030] Next, as shown in drawing 5 (1), after predetermined washing time 
amount is completed, the peripheral wall 21 of a cleaning tank 2 is 
dropped. While making a penetrant remover L overflow from a cleaning 
tank 2 and carrying out an effluent from the drainage tube 5 by this, 
Wafer W is exposed from the oil level of a penetrant remover L 
[0031] And as shown in drawing 5 (2), after the peripheral wall 21 has 
descended to the lowest location, the whole wafer W is exposed from a 
penetrant remover L Under the present circumstances, from the 
penetrant remover supply pipe 3, supplying a penetrant remover L may 
be continued or you may stop. Then, the arm 9 of a conveyance device 
is inserted into the desiccation chamber 4, and Wafer W is made to hold 
on this arm 9. In addition, when the wafer carrier 8 explained using 
drawing 3 is used, the wafer carrier 8 holding Wafer W is made to hold on 
an arm 9. 

[0032] As shown in drawing 5 (3) after an appropriate time, the wafer W 
held at the arm 9 is taken out out of the desiccation chamber 4, and 



washing by the wafer washing station 1 is terminated. 
[0033] By the above-mentioned wafer washing approach, Wafer W is 
contained in the cleaning tank 2 concerned, without [ without it makes 
the above-mentioned arm 9 insert into a cleaning tank 21 by raising the 
peripheral wall 21 of a cleaning tank 2 after making Wafer W hold to the 
wafer holder 23 on the base of a cleaning tank 2 and pulling up the arm 9 
of a conveyance device, and ] moving Wafer W. Moreover, Wafer W is 
taken out out of the penetrant remover L concerned, without [ since 
Wafer W is exposed from the oil level of a penetrant remover L, without 
it moves Wafer W by dropping the peripheral wall 21 of a cleaning tank 2, 
and ] making the transport device of Wafer W insert into a cleaning tank 
2. And Wafer W can be exposed from the penetrant remover L of an 
overflow condition by dropping the peripheral wall 21 of a cleaning tank 
2, without moving Wafer W, since the overflow effluent of the penetrant 
remover L is carried out from the peripheral wall 21 upper part of the 
cleaning tank 2 concerned. Therefore, while Wafer W is picked out from 
the penetrant remover L and cleaning tank 21 of an overflow condition, 
without moving Wafer W, Wafer W is contained in a cleaning tank 2. 
Consequently, it is lost that Wafer W vibrates and friction is caused 
between the wafer attaching parts 23 in a cleaning tank 21, and it 
becomes possible to prevent generating of the particle by this friction. 
Therefore, it becomes possible to secure the cleanliness of a wafer. 
[0034] Next, how to wash a wafer continuously using the penetrant 
remover L of a different class is explained using the wafer washing 
station 1 of the above-mentioned configuration. 

[0035] First, even the process explained using above-mentioned drawing 
4 (1) - drawing 4 (4), and drawing 5 (1) is performed, the whole wafer W 
is further exposed from a penetrant remover L (this penetrant remover 
L is henceforth described as the 1st penetrant remover L), and washing 
of the wafer W by this penetrant remover L is terminated. 
[0036] Next, as shown in drawing 6 (1), the 1st penetrant remover L 
currently supplied from the penetrant remover supply pipe 3 is changed 
into 2nd penetrant remover L'. 

[0037] then — as shown in drawing 6 (2), while raising the peripheral 
wall 21 of a cleaning tank 2 — penetrant remover supply pipe 3 to 2nd 
penetrant remover L' — supplying — Wafer W — the 2nd penetrant 
remover L' — it is made to **** to inside Under the present 
circumstances, the overflow condition of 2nd penetrant remover L' from 
a cleaning tank 2 is adjusted with the speed of supply of 2nd penetrant 
remover L' from the penetrant remover supply pipe 3. In addition, you 



may start, after the peripheral wall 21 of a cleaning tank 2 goes up even 
at the topmost part, and supply of 2nd penetrant remover L' from the 
penetrant remover supply pipe 3 may supply 2nd penetrant remover L' 
from the penetrant remover supply pipe 3 with lifting of a peripheral wall 
21 in the range which is not overflowed from a cleaning tank 2. 
[0038] And as shown in drawing 6 (3), Wafer W is washed in the 
condition which supplied 2nd penetrant remover L' which is extent by 
which Wafer W is ****(ed) in the cleaning tank 2, or the condition of 
having made 2nd penetrant remover L' overflowing further from this 
condition. 

[0039] Next, as shown in drawing 6 (4), after predetermined washing time 
amount is completed, the peripheral wall 21 of a cleaning tank 2 is 
dropped. While making 2nd penetrant remover L' overflow from a 
cleaning tank 2 and carrying out an effluent from the drainage tube 5 by 
this, Wafer W is exposed from the oil level of 2nd penetrant remover L'. 
And as shown in drawing 6 (5), after the peripheral wall 21 has 
descended to the lowest location, the whole wafer W is exposed from 
the 2nd penetrant remover L'. Under the present circumstances, from 
the penetrant remover supply pipe 3, supplying 2nd penetrant remover L' 
may be continued, or you may stop. 

[0040] Furthermore, in repeating washing by the 3rd penetrant remover, 
it carries out by repeating the process which exchanged the penetrant 
remover and was explained using above-mentioned drawing 6 (1) - 
drawing 6 (5). 

[0041] On the other hand, when terminating washing of Wafer W, the arm 
9 of a conveyance device is inserted into the desiccation chamber 4, 
and Wafer W is made to hold on this arm 9, as shown in drawing 6 (6). 
[0042] As shown in drawing 6 (7) after an appropriate time, the wafer W 
held at the arm 9 is taken out out of the desiccation chamber 4, and 
washing in the wafer washing station 1 is terminated. 
[0043] According to the above-mentioned wafer washing approach, it 
becomes possible to wash the wafer W by two kinds of penetrant 
removers, without moving a wafer into a cleaning tank 2. 
[0044] In the above-mentioned washing approach, when exchanging a 
penetrant remover L, the peripheral wall of a cleaning tank 2 is dropped 
and the effluent of the previous penetrant remover L is made to be 
carried out out of a cleaning tank 2 altogether. However, when permuting 
the 1st penetrant remover L gradually by 2nd penetrant remover L', it is 
also good to exchange for 2nd penetrant remover L' the 1 st penetrant 
remover L currently supplied from the penetrant remover supply pipe 3 



in the condition which showed in drawing 4 (4). 

[0045] (The 2nd operation gestalt) It is drawing which explains the wafer 
washing station and the wafer washing approach of the 2nd operation 
gestalt of this invention to drawing 7 . Wafer washing station 1' shown in 
this drawing comes to prepare a lid 41 in the top face of the desiccation 
chamber 4 in the wafer washing station explained with the above- 
mentioned 1st operation gestalt, and is constituted possible [ sealing of 
the inside of the desiccation chamber 4 ]. Moreover, the above- 
mentioned exhaust pipe 6 is connected to the side attachment wall of 
the desiccation chamber 4 in the location lower than the wafer holder 23 
in a cleaning tank 2, and the above-mentioned gas supply line 7 is 
connected to the upper part (directly under [ of a lid 41 ]) in the side 
attachment wall of the desiccation chamber 4. This gas supply line 7 is 
inserted for example, into the desiccation chamber 4, and is equipped 
with two or more outlets which omitted the graphic display here in the 
desiccation chamber 4. By this, the gas supplied from the gas supply line 
7 has composition which is supplied to the wafer W held at the wafer 
holder 23. 

[0046] As an example of the wafer washing approach using wafer 
washing station 1' of the above-mentioned configuration, the pure-water 
rinse of a wafer and the approach of drying are explained. First, as 
shown in drawing 7 (1), with the above-mentioned 1st operation gestalt 
having explained, similarly, in a cleaning tank 2, Wafer W is contained, and 
where the peripheral wall 21 of a cleaning tank 2 is raised, pure water is 
supplied as a penetrant remover L from the drug solution supply pipe 3. 
And Wafer W is washed by continuing supply of the penetrant remover 
(pure water) L from the drug solution supply pipe 3, and making a 
penetrant remover (pure water) L overflow from a cleaning tank 2 
(namely, rinse according to pure water here). 

[0047] Next, as shown in drawing 7 (2), the inside of the desiccation 
chamber 4 is filled with the above-mentioned gas G by supplying the gas 
G which mixed an IPA steam and nitrogen gas in the desiccation 
chamber 4 from a gas supply line 7, and exhausting the gas in the 
desiccation chamber 4 from an exhaust pipe 6. 

[0048] And after predetermined rinse time amount passes, the peripheral 
wall 21 of a cleaning tank 2 is dropped in the condition which continued 
supply of the penetrant remover (pure water) L from the drug solution 
supply pipe 3, or the condition of having made it stopping. From the 
cleaning tank 2 in the condition of having made pure water overflowing 
by this, Wafer W is gradually exposed into the above-mentioned gas G, 



according to a Marangoni effect, IPA is made to condense to the 
exposed surface of Wafer W effectively, and Wafer W is dried efficiently. 
[0049] Under the present circumstances, the mixing ratio of the IPA 
steam and nitrogen gas in Gas G, the amount of supply and temperature, 
the amount of supply of pure water and temperature, the lowering speed 
of the peripheral wall 21 of a cleaning tank 2, and the displacement from 
an exhaust pipe 6 are adjusted so that the desiccation condition of 
Wafer W may become the optimal. Moreover, the gas which is not limited 
to the above-mentioned gas, changes only an IPA steam to the mixed 
gas or each above-mentioned IPA steam of the mixed steam of an IPA 
steam and a steam, an IPA steam, and inactive gas, and contains Myst- 
like IPA is sufficient as the gas G supplied from a gas supply line 7 in 
this case. 

[0050] And as shown in drawing 7 (3), Wafer W can pull up from a 
penetrant remover (pure water) L thoroughly, and suspends supply of 
the above-mentioned gas G from a gas supply line 7 after ** by which 
the pure water of the front face of Wafer W was fully permuted by IPA. 
[0051] Then, as shown in drawing 7 (4), evaporation desiccation of IPA 
which supplied nitrogen gas G' from the gas supply line 7, and has 
adhered to Wafer W and the wall of wafer washing station 1' where 
supply of the penetrant remover (pure water) L from the penetrant 
remover supply pipe 3 is suspended is carried out. After more than, the 
lid 41 of the desiccation chamber 4 is removed and ejection and a 
washing process are terminated for Wafer W. 

[0052] According to the above-mentioned wafer washing station and the 
wafer washing approach, the wafer W exposed from the oil level of the 
penetrant remover L in the condition of having made it overflowing can 
be taken out in the ambient atmosphere containing IPA, without moving 
Wafer W. Therefore, the drying efficiency on the front face of a wafer 
can be raised according to a Marangoni effect. 

[0053] In addition, it was made to expose Wafer W into the gas ambient 
atmosphere which includes the steam of IPA, or Myst of IPA at least at 
the process explained using drawing 7 (2) of the above-mentioned 
operation gestalt. However, you may make it expose Wafer W into the 
atmospheric air by which it was closed in the nitrogen-gas-atmosphere 
mind supplied from the gas supply line 7, or in the desiccation chamber 
4. In this case, suppose that a hot IPA steam is supplied at least from a 
gas supply line 7 at the process explained using drawing 7 (3), pulling up 
Wafer W from pure water, after Wafer W is able to pull up from pure 
water thoroughly. By this, an IPA steam condenses on the wafer front 



face where temperature is low, and dissolves the moisture on the front 
face of a wafer. IPA which dissolved moisture flows and falls from a 
wafer front face, and Wafer W is dried by this. 

[0054] Under the present circumstances, the amount of the IPA steam 
supplied from a gas supply line 7, temperature, and supply time amount 
are beforehand adjusted according to the desiccation condition of Wafer 
W. Moreover, although an IPA steam is supplied here, you may be the 
mixed gas of an IPA steam, the mixed gas of nitrogen gas and an IPA 
steam, and inactive gas, or gas which changed the above-mentioned IPA 
steam to IPA Myst. And the temperature of **'s and others IPA steam 
or IPA Myst is beforehand decided according to desiccation condition. 
[0055] In addition, the above-mentioned 1st operation gestalt and the 
2nd operation gestalt explained as that to which the peripheral wall 21 
whole of a cleaning tank 2 can move up and down freely. However, the 
wafer washing station of this invention may be the configuration in which 
a part of peripheral wall 21 of a cleaning tank 2 (for example, the 1st 
page or two or more fields of the 4th page which constitutes a 
peripheral wall 21 or further the part) can move up and down freely. In 
this case, a penetrant remover L overflows only from the upper limb of 
the part in which vertical movement of the peripheral walls 21 is free. 
Moreover, when vertical movement of a part of peripheral wall 21 of a 
cleaning tank 2 is enabled, vertical movement of the 2nd page countered 
of the cleaning tanks 2 is enabled. Or it lays Wafer W in the base of a 
cleaning tank 2, in order to pull up Wafer W from the base of a cleaning 
tank 2 by this, it be comes possible to use the arm (conveyance device) 
which puts the periphery of Wafer W from both sides. 
[0056] 

[Effect of the Invention] It becomes possible to take the wafer 
concerned in and out, without moving a wafer to the cleaning tank in the 
condition of having made the penetrant remover overflowing, with having 
constituted the peripheral wall of a cleaning tank free [ vertical 
movement ] according to the wafer washing station concerning claim 1 
of this invention, as explained above. Therefore, it becomes possible to 
perform wafer washing which prevented high desiccation of a Marangoni 
effect, and adhesion of the particle from an oil level, without vibrating a 
wafer. Consequently, generating of the particle resulting from friction by 
oscillation of a wafer can be prevented, and wafer washing which 
secured the cleanliness on the front face of a wafer can be performed. 
[0057] Moreover, according to the wafer washing approach concerning 
claim 5 of this invention, it becomes possible to take the wafer 



concerned in and out to the cleaning tank in the condition of having 
made the penetrant remover overflowing, for it having been made to 
take the wafer into the cleaning tank concerned by moving the 
peripheral wall of a cleaning tank up and down in and out, without moving 
a wafer. Therefore, it becomes possible to perform wafer washing which 
prevented high desiccation of a Marangoni effect, and adhesion of the 
particle from an oil level, without vibrating a wafer. Consequently, wafer 
washing which prevented generating of the particle resulting from 
friction by oscillation of a wafer is performed, and the cleanliness on the 
front face of a wafer can be secured. 



[Translation done.] 
* NOTICES * 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (1) is the top view showing the configuration of the wafer 
washing station of the 1st operation gestalt, and (2) is the sectional view 
of the A-A section of drawing 1 (1 ). 

[Drawing 2] It is the important section enlarged drawing of the peripheral 
wall of the cleaning tank in the wafer washing station of this invention. 
[Drawing 3] It is drawing explaining other examples of the wafer washing 
station of this invention. 

[Drawing 4] It is drawing (the 1) explaining an example of the wafer 
washing approach using the wafer washing station of this invention. 
[Drawing 5] It is drawing (the 2) explaining an example of the wafer 
washing approach using the wafer washing station of this invention. 
[Drawing 6] It is drawing explaining the modification of the wafer washing 
approach using the wafer washing station of this invention. 
[Drawing 7] It is drawing explaining the wafer washing approach using 



the configuration of a wafer washing station and this wafer washing 
station of the 2nd operation gestalt. 
[Description of Notations] 

1 and 1 — '— wafer washing station, 2 — cleaning tank, 3 — penetrant 
remover supply pipe, 4 — desiccation chamber, 7 — gas supply line, 21 
— peripheral wall, l_— penetrant remover, the 1st penetrant remover, 
and L' — the — 2nd penetrant remover (penetrant remover), and W-- 
wafer 
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[0 0 4 1 ] ^x,NWOft?££|*7£^4±§£t: 
li, 16 (6) Cftiol:, *jS«*07-A9*|£ 

&?-£4 0 

[0 0 4 2] LfrSfc, 116 (7) Ujjrt «t d 7- 

tat, u.'*fm&it 1 ti»»t4fst»t»7?*4. 

20 [0 0 4 3 ] ±R7x/Ngfe#^ffii;«t^ii\ jftM^ft 
[0 0 4 4 ] ±E*»^ttiCiJv»T<i, iJfe*fttL«rX« 

Tv^<^-g-tzii, ia 4 (4) l:7FLfc#tBT\ ft^tt 
JO [0 0 4 5] («2H]tSA) H7tCI±, *$m<»%2 

t>/<4 0±Ii:l4 1 *RttT4r»), R«ft/;<4 
OflSUIdU Sfe^«2rt0^x^l!|^2 3 «t fcftv^ 

v»4<,o-C*4. CitlcioT, **7.tt^§7^<bttif.g 
$*ifcjjr*a f * ->x/n«j#*2 3 1:«^?Ji?l-)xaw 

[0 0 4 6] ±l2«Sc0 7i^v5fe^S l ' 
x^gfe^ftC5-^Jt LT, ^XMOft*'] >^tfe^ 
iHT^ftSrtfctEi-,^ 117 (1) CjptiT 

T*»fll2l*ji:'>x/NW*JDMfiL, i^^ffl 2 OHM 2 1 Sr 
50 ±#*-*Jt*fflr, *fttttt*3*4ft»ttLfc LTM 



(6) 
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*) LOtt*&^^lt> 2 («*) L* 

Jo o 4 7) 0 7 (2) i:^tiii:» #*flMfr 
i i7)i»i9ft*lf--v>'<4rtt: I P A3S^iM#*'-*fc * 
G£t*&L, *>oi^f6i>f)^ft 
>/< 4 |*l<0*-* fcHBlt * i k i o * 4 

* ±e ^GtifcLtu<. 

[0 0 4 8] -f" LT, Br^O 'J > ^BIHbW&l Lfcft, 70 
fcflrttim (**> Lo«»*Wtfc* 

2 ±E#* G *U*x/xW$:& 
ffilB(:ai*Wl-I PA*«J***T$x>*W*»*A< 
[0 0 4 9] iOlg, ff^GfciW* I PA**U*» 
BE, ifcfrffl 2 <7)^g 2 1 OTPf JtK, Uttlf 6 * Ot» 20 

4, i/c, coiiHr*W&*7*6tt»1-4#*Gii, 

PA£* IPA**fc*iStt* 
if* t ifcli±ffi<0& I P Al^i:fxt 5 

* htfco 1 p A <>Av». 

[0 0 5 0] * LT, 0 7 (3) lZ7F?l7l~, 
W**5££Utt»« («*) L*fc3l*±«f5>*U *x<" 
w<ofi<o$t*mi: I P At-Hfe?titfc{i 
ttl&l : 7^'bO±ie*'^G<0«f&*^jh-t4o 50 

[0 0 5 1 ] 0 7 (4) i:*tiii-> 

ttlMI3*<f>«)a»« (*!*) L©«**iM:Lrt:tt» 
T, 7* "bSf&^G' *rt£*&LT-7x/NW 

[ 0 0 5 2] ±E^x/%iJfe»il*aO f '>Jt-'^ft»*tt*= 

j:*ui\ ^x/>w^#ij?-t.i»-t^<^ 

£, I PA^-^t;5?B^ , P^W0tlit-i:* f 'C^*o L 40 
2p £ |6j± $-£4 CI i: 

[0053] ft, ±.%i%mm<r>mi (2) *fflv»-cK 

ELfclfcTIi, 1 1 I PAO«*4fcl*lPA 
£\ @7 (3) *fflvCttMLA:ie-eii, 9X^W# 
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OI PAsE^.«r«it&t-J»- t kt*. -Htiot, I 

p ASftAHUtofiw»<» 3-^%mx-mm l t 9 x^rb 

0*#*SJ!|-f<&. *#*»*t*:I PAJi^x^StfS 
[0 0 5 4] COB, J!r^lWMI7*fe«»-r*IPA 

ft|&tSCtn/:A ! , I P ASjRt a* 

EI PA3K$\.£ I PAS^H:ftxfc^t*ottA 
v> 0 -fit, Zb<0l PA&ft*I PA 57. bfli&K 
li, tSfc^fcuE-Ct^afcaTi^. 
[0 0 5 5] Si, ±E* 1 2 *ft»ft? 

li, 8fciMI2 0JBK2 l^#* f ±T»iSt?**<>ot 

li, i5fcfr«2 0JIg2 1 BB2 1 * 

fllft-f £ 4 W<0 -9 *><D 1 ffi* tz li$&OB i fcli S h »- 

^ 0 HH2 iO7*>«>±T»g£&»#0-t 

li. gfe^fl2O^*)<0ii|-|fi]1-4 2ffi?r±TSl^ttt-t 
4 0 ifLUioT, gfe^«2 0iclBU^x^W«r«at 
4 J £ lift&fl 2 Ofeffi b *J i->^ £ ? I ^ * ^ * 

[0 0 5 6] 

#4^x/^^HfitcJ:itlf, ft»fliO«K*±T»i 

■H-»SrKjtU/Ox/si5t^=Sr, ^XA^IIi?-U:4:t 
x^*mOjt»BE*«* Lfc^x/^Srff 7 i t 

[0 0 5 7] i/c, *f§Wofl!*J| 5 x/Nfti^ 
r, aKfJt^fflrt^o^x^coaiLAti^ftT ioi:L 
-7o-s*fc«»oiJt^1H:WLT^eE'>xMOtBL 

t^tlU^-So CO*g#, ^x/xOig»U±-i>8E«^ 
jg H L /< - t 4 ^ * * Kit L 9 x Mgfe^ * ft 
H7X/N$ffiO?tj^aSrit«"C§*o 
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mi (i) ittiiifktizMmv'y^^fcfrmw.nm®. 

iTtt^WX'h*) , (2) i±ll (1) (Dh-hW<n 
[14] *%l«^iMai|gti'ffiv>fc')xAe* 

[is] ^^o-^Ji/N^^atffl^/c^x/^^ 



(7) 2 0 0 0 - 1 1 4 2 1 8 

i2 

•£<7)-$]£ 18,^1- *1 R0 2) "C^^o 

[16] ^^^^i^gfe^fttffl^^^i/Ngfe^ 

: &<r>mm i t&wt z> i t- h z> o 
[17] »2^isjf^o^x/va^aco«fi£sy f -o 

^ i^?5fe^tt ?r ffl w» tz ^ x > £ §£1E t & 1 X- 

[ff-sf-ogiW] 

70 S, L—ftfrft, L' -^2<7)ft^?i![ 




(2) 



(8) 
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